Unraveling the mechanisms of tryptophan fluorescence quenching in the triosephosphate isomerase from Giardia lamblia.
In the native state several proteins exhibit a quenching of fluorescence of their tryptophans. We studied triosephosphate isomerase from Giardia lamblia (GlTIM) to dissect the mechanisms that account for the quenching of fluorescence of its Trp. GlTIM contains four Trp per monomer (Trp75, Trp162, Trp173, and Trp196) distributed throughout the 3D structure. The fluorescence of the denatured enzyme is 3-fold higher than that of native GlTIM. To ascertain the origin of this phenomenon, single and triple mutants of Trp per Phe were made. The intrinsic fluorescence was determined, and the data were interpreted on the basis of the crystal structure of the enzyme. Our data show that the fluorescence of all Trp residues is quenched through two different mechanisms. In one, fluorescence is quenched by aromatic-aromatic interactions due to the proximity and orientation of the indole groups of Trp196 and Trp162. The magnitude of the quenching of fluorescence in Trp162 is higher than in the other three Trp. Fluorescence quenching is also due to energy transfer to the charged residues that surround Trp 75, 173 and 196. Further analysis of the fluorescence of GlTIM showed that, among TIMs from other parasites, Trp at position 12 exhibits rather unique properties.